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radiation exposure) associated with various imaging tech-
niques, including plain-film x-rays, computed tomography
(CT) scans and computed tomography angiography (CTA)
scans. Exposure calculated with ImPACT CT Patient Dosim-
etry Calculator (Version 0.99w, ImPACT, St. George’sThe radiation exposure of
Computed Tomographic
Angiography (CTA) in DIEP flap
planning: low dose but high impactHospital, London, UK). Equivalent background radiation
dose calculated based on background of 2.42 mSv/year.
Examination Effective
Doses
Background
Equivalent
Radiation Dose
Chest X-ray 0.02 mSv 3 days
Abdominal X-ray 0.5 mSv 2.5 months
Plain X-Ray Follow
Through (Average)
3 mSv 15 months
Head CT 2 mSv 10 months
Cervical Spine CT 3 mSv 15 months
Routine Chest CT 5 mSv 2 years
Abdomen-Pelvis CT
(single phase)
10 mSv 4 years
Full Trauma CT 25 mSv 10 years
Abdominal Wall CTA
(Old Protocol)
8 mSv 3.3 years
Abdominal Wall CTA
(New Protocol)
6 mSv 2.5 yearsThere has been a widely reported support for the use of
preoperative computed tomography (CT) angiography (CTA)
for the preoperative planning of deep inferior epigastric
artery (DIEA) perforator (DIEP) flaps by several interna-
tional groups.1,2 These reports describe the many benefits
of such imaging for both patient and surgeon, with
improvements in patient selection, operative outcome and
reduced surgical times reported in clinical series.2
Along with reports of such benefits, concerns of the
health implications of CTA have also been raised. While CTA
has been shown to be of significantly greater value than the
previous standards Doppler or colour duplex ultrasound,3
some clinicians perceive a limiting factor is the radiation
exposure associated with CTA. The degree of radiation
exposure with CTA has not been specifically addressed in
the literature to our knowledge, and we would like to share
our experience with accurate measurement of this radia-
tion dose.
Using a radiation dose calculator (ImPACT CT Patient
Dosimetry Calculator Version 0.99 w, ImPACT, St. George’s
Hospital, London, UK), we were able to assess the dose
associated with CTA of the abdominal wall, and compare it
to the radiation exposure of other commonly used CT
imaging techniques and plain X rays (see Table 1). A typical
CT examination of the abdomen-pelvis results in a radiation
dose of approximately 10 mSv being received, whereas
a full trauma CT (head, cervical spine, chest, abdomen and
pelvis) yields a dose ranging from 20 to 30 mSv.4 Table 1 also
demonstrates the equivalent comparison of these doses
with background radiation, as calculated for our region (i.e.
a background radiation dose of 2.42 mSv per year).5 The
dose associated with our initial protocol for abdominal wall
CTA was 8 mSv.
We further sought to modify the scan protocol, and using
the methods we describe below, we were able to reduce
this exposure to 6 mSv. This radiation dose was the equiv-
alent of 2 plain abdominal radiographs with follow through1748-6815/$ - see front matterª 2008 Published by Elsevier Ltd on behalf of
doi:10.1016/j.bjps.2008.11.026and less than a quarter of the dose of a trauma CT series,
which are both investigations performed routinely in many
hospital settings.
CTA technique
The details of our protocol are shown in Table 2.
Multiple modifications have been made to our initial CTA
methodology, which were able to maximize image
quality while minimizing radiation exposure. Patients
were scanned specifically for DIEP flap planning, and
thus lay supine to match operative positioning, with no
clothing or straps to deform abdominal wall contour, and
the scan range was limited to the range of the flap to beBritish Association of Plastic, Reconstructive and Aesthetic Surgeons.
Table 2 CT Scan parameters for abdominal wall
computed tomography angiography (CTA), new protocol.
Scanner: Siemens SOMATOM Sensation 64
Scan Type: Helical Multi Detector Row CT Angiography
Slice Thickness: 64 Detector row 0.6 mm
collimator width
Helical Detector Pitch: 0.9
Gantry Rotation Speed: 0.37 s
Tube Potential: 120 kV
Tube Current: 180 mA
Contrast: Omnipaque 350 100 mL IV Injection
4 mL per second
Scanning Range: Pubic Symphysis - 3e4 cm Above
Umbilicus
Scanning Direction: Caudo-Cranial
Bolus Tracking: þ100 HU from Common Femoral
Artery with minimal delay
Automatic Dose Modulation (Siemens CareDose4D)
disabled
Image Reconstruction: 1 mm/0.7 mm
overlapping axial images
Correspondence and communication e655utilized intraoperatively (pubic symphysis to 4 cm above
the umbilicus only).
Three further major changes to the scanning technique
were undertaken in order to improve arterial phase filling
and resolution of the cutaneous vasculature:
1. Contrast bolus tracking was employed, with the trigger
to begin scanning taken at the common femoral artery,
rather than the abdominal aorta, in order to maximize
filling of the DIEA.
2. The CT table scanned in reverse (caudo-cranially),
scanning from the pubic symphysis caudo-cranially to
4 cm above the umbilicus.
3. The Siemens CareDose4D feature was disabled,
maximizing the abdominal wall signal to noise ratio
(SNR). By disabling CareDose4D and setting a tube
current multiplied by the rotation time (mAs) of
160e180 mAs, a similar effective radiation dose was
maintained, while improving the anterior abdominal
wall SNR.
These modifications enable the use of preoperative CTA to
be achieved with a low radiation exposure compared to many
other routine investigations. We believe that this low riskprofile contributes to existing evidence that CTA is the preop-
erative imaging modality of choice prior to DIEP flap surgery.
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